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ABSTRACT OF THE DISCLOSURE

A system for positioning a marker on a two-dimen-
sional surface wherein the marker is suspended between
pulleys affixed to shoes slidable along either side of the
surface. The two shoes are unconnected except for a
flexible cord. The flexible cord is connected to each of the
slidable shoes and these cords, via a pulley and drive sys-
tem, tend to pull the shoes in opposite directions, al-
though one slackens when the other is retracted. The
cord which suspends the marker, similarly, is arranged
via a pulley and drive system to have its two extremities
also tend to pull the shoes in opposite directions to sta-
bilize the system. It is understood that this abstract is
not to be utilized to limit the scope of this invention.

BACKGROUND

This invertion relates to marker positioning systems
and, more particularly, to such systems particularly
adapted for the positioning of a marker upon a two-
dimensional surface.

It is often necessary in vehicle display systems, posi-
tion indicating systems and the like to move a marker to
a specific position on a two-dimensional surface such as
a plotting board in response to incoming signmals repre-
sentative of actual vehicle positioning or the like. For
example, it may be desirable to provide within an air-
craft a display surface comprising a map and to move a
marker along the two orthogonal axes thereof in response
to changes in the position of the vehicle as derived
from the vehicle navigation and velocity monitoring sys-
tems.

While a multitude of methods and apparatus have been
proposed heretofore for effective movement of the
marker in response to the incoming signals, the systems
which have met with any degree of success are generally
expensive to build, have considerable mass and, thus,
inertia, and are unable to operate accurately in the pres-
ence of heavy vibration or shock.

OBJECTS AND SPECIFICATION

It is an object of this invention, therefore, to provide
a novel marker or indicator positioning system which
does not inherently incorporate operational disadvantages
which have been present persistently in systems previously
available.

More particularly, it is an object of this invention
to provide a positioning system of the type described
which is operatively to positively and accurately posi-
tion a marker or other object along two orthogonal axes
in response to an input signal.

It is an object of this invention, thus, to provide a posi-
tioning system which may be fabricated relatively inex-
pensively and, yet, which is sufficiently sturdy to main-
tain accuracy for prolonged periods despite its subjection
to heavy vibrations, shock and the like.

It is an object of this invention to provide a system of
the type described wherein the system mass and, thus,
its inertia is markedly reduced from that of any system
previously available, thus permitting positive speedy re-
sponse to incoming signals.
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These as well as other objects of this invention will
be readily understood by reference to the following
specification and accompanying figures in which:

FIG. 1 is a schematic plan view of the novel position-
ing system;

FIG. 2 is a fragmentary, cross-sectional view of the
marker, coordinate surface and cover plate;

FIG. 3 is a schematic illustration of a slightly modified
form of the novel positioning system.

Briefly, this invention comprises an apparatus for posi-
tioning a display indicator on a surface having support
means slidably positioned at either side of the surface,
each of the support means having a guide means mounted
thereon. First cord means are provided extending from
one end of the surface, slidably abutting each of said
guide means so as to span the surface and continuing
toward the opposite end of the surface. The display indi-
cator is suspended within that segment of the first cord
means spanning the surface. Second cord means are
affixed to one of the support means and extend toward
one end of the surface. Third cord means are affixed to
the other of the support means and extend toward the
other end of the surface. The second and third cord
means extend from the respective support means to which
they are attached in opposite directions from the first cord
means. Means are provided for lengthening that seg-
ment of the first cord means extending from said one end
of the surface while shortening that section continuing
toward the opposite end of the surface a like lineal dis-
tance. Similarly, means are provided for lengthening the
second cord means while shortening the third means a
like lineal distance.

Referring now to the figures, a preferred emboediment
of this invention and a minor modification thereof will be
described in detail. FIGS. 1 and 2 illustrate the novel
system for positioning a marker, indicated generally by
the reference numeral 15, along the orthogonal axes of
a surface 10. Slidably mounted on each side of the sur-
face 10 within tracks 112 and 115 are shoes 12a and 12b.
Each of these shoes has a pulley rotatably mounted there-
on, shoe 12a carrying pulley 13a and shoe 12b carrying
pulley 13b. In actual practice, of course, the tracks 1la
and 11b will be equal in length to the length of the usable
portion of the surface 10 giving shoes 124 and 125 the
ability to slide along the entire length of the display
surface.

The marker drive assembly, indicated generally by the
reference numeral 20, comprises drive spools 21 and 22
rotatably servoed together by means of gears 23. The
marker drive cord extends, after several wraps about
spool 21, around the idler pulley 135, across the surface
10, around the idler pulley 134, toward the opposite
extremity of the surface from the driving mechanism 20,
around idler pulleys 26 and 27 and back to spool 22
around which it is also wrapped several times. Idler
pulleys 26 and 27, as well as the idler pulleys 36 and 37
to be discussed hereinafter, are rotatably supported on
the frame of the display instrument.

The shoe drive assembly, indicated generally by the
reference numeral 30, comprises drive spools 31 and 32
servoed for rotation together by means of gears 33. The
shoe drive cord mechanism in this particular embodiment
comprises two distinct segments. Segment 34 is affixed
to the shoe 12a at 39 from which it extends to the driver
end of the display apparatus and is wrapped about and
received by spool 31. Segment 35 emanates in wrapped-
about fashion from spool 32, reaches to the opposite end
of the display surface 10, passes about idler pulieys 36 and
37 and is then conmnected to the shoe 125 at 39 in the
manner illustrated.

From an examination of FIG. 1, it will be noted that
the marker cord 24 is wrapped about the shoes 124 and
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12) in such a manner that, if it were to be tightened in
the absence of the cords 34 and 35, the shoes would tend
to slide in their respective tracks in opposite direction.
The shoe drive cords 34 and 35 exert a force on the
shoes 124 and 12b which is directed to counteract this
tendency and, thus, after being pre-set, the shoes 124 and
126 will remain in such relative positions within the
tracks 11a and 115, respectively, that the surface-span-
ning segment of cord 24 always remains in approximately
perpendicular position with respect to the surface 10.

The winding directions of cord 24 about spools 21 and
22 is such that, when the spools are rotated, the amount
of cord fed from one spool is identical to the amount
retracted by the other. Spools 31 and 32, similarly, are
feed and retract oriented. The system will operate in the
most desirable fashion when a tension spring, indicated
schematically at 41, is inserted into the marker drive cord
24. Tension spring 41 would in actuality, of course, be
either of such construction or be positioned in such a loca-
tion that it would not interfere with the operation of the
system. In the embodiment shown in FIG. 1, for example,
spool 21 might be rotatably spring loaded with respect
to its servoing gear 23.

Input signals are received at the system by reversible
motors 38 and 28 which rotate spools 31 and 21 respec-
tively. As will be seen from an examination of the sys-
tem, if driving systems 20 and 30 are operated simul-
taneously, longitudinal movement of the marker 15 across
surface 10 will occur due to the sliding of shoes 12«4 and
125 within tracks 11a and 115, respectively. If the direc-
tions of simultaneous rotation are reversed, the marker
15 will move longitudinally in the opposite direction. If,
on the other hand, only drive system 20 is activated, the
marker will move laterally across the surface 10 in a
direction determined by the direction of rotation of the
motor 28. Thus, by varying the relative speeds and direc-
tions of the motors, the marker may be moved to any
position to represent any type of information to which
the surface 10 has been keyed.

One of the salutory features of the construction shown
in FIG. 1 and, thus, of this invention, rests in the ability
of the mechanism to maintain the shoes 12a and 1256 in
lateral alignment without physically tying them together
by means of a cross piece or the like. The ability to omit
the structural cross piece renders it possible to position
the indicator 15 at any location upon the surface quickly
due to the lower mass and, thus, the low inertia of the
driving system.

The construction renders it possible, additionally, to
position the indicator 15 in close proximity to either the
surface 10 or the covering plate 40, ordinarily of glass,
which positioning is effective to prevent rotation of the
marker about the single drive cord within which it is
suspended and, additionally, to snub or damp any vibra-
tional tendencies which may occur, particularly at reso-
nant frequencies.

The slightly modified embodiment of the invention illus-
trated in FIG. 3 differs from the embodiment shown in
FIG. 1 only to the extent that movement is effected by
the rotation of single drive pulleys. Thus, the marker drive
assembly 50 comprises a single pulley 51 arranged to be
rotated by reversible motor 52. The provision of the
single drive pulley renders it possible to close the marker
drive cord 24’ over the drive pulley in endless fashion
as illustrated. Similarly, the shoe drive assembly, indicated
generally by the reference numeral 60, comprises a single
drive pulley 61 operatively connected to the input motor
62. The two segments 34" and 35’ of the shoe drive cord
are joined together in endless fashion (a single high ten-
sile cord being utilized) and looped about the drive pulley
61 one or more times as deemed necessary.

The operational characteristics of the embodiment illus-
trated in FIG. 3 are virtually identical to those discussed
in connection with FIG. 1. Thus, for lateral movement,
only pulley 51 is rotated while both pulleys 51 and 61

[

10

15

20

25

30

40

60

65

70

4

may be rotated as a means of achieving longitudinal move-
ment of the marker 15’. The shoe structures, idler pulleys
and stringing scheme is also identical to that described in
connection with FIG. 1 with the exception, as noted, of
the drive assemblies.

While a preferred embodiment of this invention along
with a minor modification thereof has been illustrated in
detail, it will be readily apparent to those skilled in the
art that numerous other embodiments may be fabricated
without departing from the spirit of this specification
and the accompanying drawings. Such other embodiments
are to be deemed as included within the scope of the
following claims unless these claims, by their language,
expressly state otherwise.

What is claimed is:

1. Apparatus for positioning a display indicator on a
surface, said apparatus comprising:

support means slidably positioned at either side of said
surface, each of said support means having a guiding
means mounted thereon;

first cord means extending from one end of said surface,
slidably abutting each of said guiding means so as
to span said surface and continuing toward the op-
posite end of said surface, said display indicator being
suspended within that segment of said first cord means
spanning said surface;

second cord means affixed to one of said support means
and extending toward said one end of said surface;

third cord means affixed to the other of said support
means and extending toward the other end of
said surface, said second and third cord means ex-
tending from the respective support means to which
they are attached in opposite directions from said
first cord means;

first drive means for lengthening that segment of said
first cord means extending from said one end of said
surface while shortening that segment of said first
cord means continuing toward the opposite end of
said surface a like lineal distance; and

second drive means for lengthening said second cord
means while shortening said third cord means a like
lineal distance.

2. The apparatus as set forth in claim 1 wherein each
of said support means is slidable independently of the
other support means prior to the stringing of said cord
means.

3. The apparatus as set forth in claim 1 wherein said
guiding means comprises a pulley rotatably mounted on
each of said support means.

4. The apparatus as set forth in claim 1 wherein said
first drive means is positioned adjacent said one end of
said surface and wherein that segment of said first cord
means which continues toward the opposite end of said
surface returns to said first drive means at said one end
via a system of idler pulleys.

5. The apparatus as set forth in claim 4 wherein said
second drive means is positioned adjacent one of the ends
of said surface and wherein one of said second and third
cord means returns thereto via a system of idler pulleys.

6. The apparatus as set forth in claim 1 wherein said
indicator is suspended between said guiding means so as
to lie in close proximity to said surface.

7. The apparatus as set forth in claim 1 which further
comprises a cover plate positioned over said surface, said
indicator being suspended between said guiding means so
as to lie in close proximity to said plate.

8. Apparatus for positioning a display indicator on a
surface, said apparatus comprising:

a shoe member slidably positioned at each side of said
surface, each of the shoe members having a pulley
rotatably mounted thereon;

first drive means positioned adjacent one end of said
surface and first idler means positioned adjacent the
other end of said surface:
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second drive means positioned adjacent one end of
said surface and second idler means positioned adja-
cent the other end of said surface;

first cord means extending from said first drive means,
passing around said pulleys so as to span said surface,
continuing toward said first idler means and passing
thereover and returning to said first drive means, said
indicator being suspended within that segment of said
first cord means spanning said surface;

second cord means extending from said second drive
means to one of said shoe members;

third cord means extending from said second drive
means to said second idler means, passing there-
around and extending toward and being affixed to the
other of said shoe members, said first, second and
third cord means being arranged such that each of
said shoe members has balanced sliding forces ex-
erted thereon.

9. The apparatus as set forth in claim 8 wherein said
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first drive means includes a pulley around which said
first cord means is passed in continuous fashion.

10. The apparatus as set forth in claim 8 wherein said
second drive means includes a pulley, wherein said second
and third cord means are segments of one continucus
cord, and wherein said one continuous cord is passed over
said second drive means pulley in continuous fashion.
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